Histometric characteristics and regenerative capacity in wobbler mouse motor neuron disease.
In wobbler mice, histometric features and the response to injury in the less affected hindlimb nerves were compared with the severely affected forelimb nerves which were studied previously. The frequency of vacuolated anterior horn cells was not different at the individual ages studied (3 and 6 weeks, 3 months), but with the three ages combined, the frequency in the two systems differed significantly, being 1.7 +/- 0.9% in the cervical and 0.6 +/- 0.7% in the lumbar anterior horns (P = 0.005). The number of large myelinated nerve fibres (greater than or equal to 6 microns in diameter) became progressively reduced in ventral roots as the disease advanced, particularly for the forelimb. The total number of myelinated axons was well preserved in the hindlimb ventral roots because of an increase in the number of small myelinated nerve fibres. The regenerative capacity of motor neurons after axotomy (tested by radiolabelling growth cones) was well preserved. In the hindlimb, the increased numbers of small myelinated fibres in ventral roots and the normal regenerative capacity in the sciatic nerve and its branches contrast with the severely affected forelimb system. Our studies suggest that cervical and lumbar anterior horn cells have different susceptibilities to the wobbler gene, producing vulnerability in one system and disease resistance in the other.